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A 34-nl-diaTI1clcI  anlcnna,  built  fol NASA/J1’1, in 1990 at Goldsttme,  (:alifomia,  utilims a
I>catll-fv:tveglliclc  (BWG) design (} ‘lg. 1). ‘J’k BWG anlenna pclformanccs al thwxliffercnt
focal points were rcpol-tc.d in [ 1 ]. “1’hc ellipsoid in [hc subterranean mom has since been lnadc
rotatable so that  numc.lolls  feed systems  c:in  k installd  in a circular perimeter around the
ellipsoid and o]mated  flom thcil  own in(iividual  f3 positions.

Onc of the rcce.nt]y  inslalld  front-end systems al a ncw f3 posilion is [he S/X systmn, which
permits simultaneous operation of S-and X-bancl downlink.  Measurcnmnts  of the X-band
systcm (]iig. 2) showed that lhc dichloic  p]atc noise tc.nlpc]-atule  contribution was ] 8 K
mmparccl  [o a predictd  value of ].5 K,

It was discovcrc.d  that  if a diclmic  plate is installd  in a lIWG :intcnna  cnvironnmnt,  hifjl
noise Icmpcraturcs  can result if the rcccivc  system passband  is grcate]  than the passband  fm
which tk plate  was designd.  A method is prexnkd  fm acmra{cly calcu]at  ing dichroic  p]ak
noise tcmpcraturc for thmc con(iitions.

ANAI,Y’J’JCAI , Ml;’J’llol)

l;igurc  3 shows the gcmnctry  for a lkcp Space Network (IXN)  dichloic  plate illuminated by
a plane wave. The S/X-band clichmic  plate (shown in l;ig.  2) is pqmcly  tilted an angle
00= 30(lcgs() tllattt~c  ccl~tlalr ayfl(~l~lX-  b:illclsy  stcIl~\;  'illt>ci~~ciclc~ ~t()l~tl ~cl>latc:l  t3()-clep,
incicicnccanglc.  At t]lisi!)ciIlc~lcc  al)g]e, t]lis I~SN-tyl)c  p]atcis  c]csigt]c(l  t()])avc  1)~ir]ill)l]lll
insc.rlion  IOSSCS bclwe.cn 8.4 ald 8.5 G}lz [2].

in practice, the dichmic  plate is not illuminated by a plane wave, bu~ by rays that originate
fl()r~~a fcccll~orll  al)[lillLlrlliI~  atetl)e  clicllrt)ic  ]~latcat variolls tl)ctz] alldl~l~ial)glcs.  Noise
kmpcMILwc of the dichmic plate is calculated flom

\l'l]clcO l,,~)l,a le.sJ>llcricalc(  )()rclirlatcal  lglcs()ftllclloril  systcm. ‘1’hc palanmtc~  p(01,,4)l)) is
h normalized  ]1o1I1 pattern obtainable through the usc of born computer proglams.
Brightness tcmpcmturc  data is obtained from

T@,@)=(l -1s2,19’1 1, (2)

u~llcrc  ([),d)) arespllcrical  c()orditlalc  allglcs oftllcclicllloicJ  Jlatc system (};ig.  3), S21 isthc.
plate transmission uscfficicnt  [2], and “l;, is the noise tcmpcraturc  of the absorbing environ-
ment. Iior circular polarization, 1S2,12  for pcqmncticular  and parallel polarizations ale
avwagd. };oradicllroic  platcillstallc(l  itla IIWGalltctll)a sllt)tcrrallcal~  r()()Ill,  itisassllll]ccl
that ‘l\, is 300 K, lfinstead the dichloic  plate is mounted at (IE (asscgtain  focal point ]ocat  ion,
tkn ‘J;, is approximately equal to I’sk.. Note that brightness tcrnpcraturcs  calcu]atcd
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I;ig,llrc 1. lIWC; antcnn~ ill the. cc.nterlinc  mock showing focal  points f], f2, :111(1 f3.

]Jigurc 2. X-band fe.ccl-lmrn and dicbroic  plate of (1K S/X-bancl  syskm  al R.
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